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Why was the cohort set up?  
Worldwide, nutrition-related diseases have become a major health concern. The most 
apparent consequence of unhealthy diets and lack of physical activity is excess body 
weight and resulting cardiovascular and metabolic sequelae (1). Many of these 
unfavourable health outcomes have developmental origins and track into adulthood (2) 
with unacceptable human, social and economic costs (1). Social inequalities create 
unequal pressures and opportunities, relating to a range of environmental, social and 
economic factors (3), some of which impinge on diet, addictive behaviours, physical 
activity, sedentariness, media exposure and parenting (4). Factors conducive to ill 
health cluster in certain segments of the society, e.g. those from lower socio-economic 
position, those with poor mental health, poor cognitive abilities, or who are immigrants 
(5). These inequalities call for efforts of European policy to increase social cohesion and 
quality of life and to encourage sustainable healthy lifestyles for all citizens, especially 
children (6). 
There is an apparent lack of longitudinal studies that allow the investigation of 
biological markers and lifestyle behaviours combined with social, cultural and 
environmental factors and related to health and development across the early life 
course. There are some national birth and/ or children cohorts like ALSPAC (7) in the UK 
or KIGGS (8) in Germany that may serve this aim. But to our knowledge there is no pan-
European population-based cohort of children representing diverse European lifestyles 
and considering multiple exposures and outcomes.  
This gap is filled by the IDEFICS cohort. The first two examination waves of this cohort 
are from the IDEFICS (Identification and prevention of dietary and lifestyle-induced 
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health effects in children and infants) study. Dietary, behavioural and socio-economic 
factors have been investigated in relation to non-communicable chronic diseases and 
disorders in this large sample of European children by means of a prospective cohort 
study, focusing on overweight and obesity (9). An extensive phenotyping in combination 
with genetic analyses (Figure 1, left section) allows us to disentangle the contributions 
of factors acting at various levels. Details of the objectives, the IDEFICS study design and 
the instruments foreseen for the examination waves have already been published before 
the study had started (10, 11). Some study procedures had to be modified after 
completion of the pre-tests (12). The observational design of the IDEFICS study was 
complemented by a setting-based community-oriented intervention programme for 
primary prevention of obesity. It aimed to examine the feasibility, effectiveness and 
sustainability of a coherent set of intervention modules addressing diet, physical activity 
and stress (13).  
An extension and a further follow-up (third examination wave) of the IDEFICS children’s 
cohort was performed in the framework of the EC FP7 project I.Family to create a 
longitudinal database of children and their families (Figure 1, right section; 14). Given 
the limited knowledge about familial resemblance of dietary patterns rather than single 
food groups such as fruits and vegetables or fast food (15, 16, 17, 18), I.Family 
investigates associations between children’s and parental dietary patterns and whether 
the family food environment mediates these associations, something that no other large 
study has done. The cohort provides repeated measurements of social and behavioural 
factors, individual characteristics and medical parameters to be related to health 
behaviours and health outcomes observed in later years in the same individuals. The 
data on health and nutrition are complemented with data on parenting style and family 
life, by including siblings and parents. It will be possible to determine the influence of 
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families on children’s behaviour and to study the complex and dynamic transition from 
childhood to adolescence, when behaviours begin to be influenced by other social and 
environmental factors than by familial habits.  
Our research is conceptually based on the human ecological model (19). It provides an 
excellent framework for cross-cultural research taking advantage of the diversity of 
genetic structures, physical environments, dietary habits, climate zones and socio-
cultural contexts across Europe. 
 
Figure 1: Longitudinal design of the IDEFICS study, its concatenation with the I.Family study and 
overview of all examination modules 
 
 
Who is in the cohort?  
Figure 1 and Figure 2 illustrate the evolution of the study cohort. The baseline 
examination (T0) between September 2007 and June 2008 included 16 228 children aged 
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2 to 9.9 years from eight European countries: Belgium, Cyprus, Estonia, Germany, 
Hungary, Italy, Spain and Sweden. We selected two or more communities in each 
country whose socio-demographic profile and infrastructure were similar and typical for 
their region. Within each community all children attending kindergartens and primary 
schools were eligible. Parents were approached via these settings and asked for consent 
to examine their children. The main characteristics of the cohort at baseline have been 
described (20). Historical records of routine child visits were collected to extend the 
observation period from birth to enrolment into the study. We also collected maternity 
cards to obtain data on foetal growth. In Sweden, health archives were retrieved from 
non-participating as well as participating children in the study communities, yielding no 
evidence of under-representation of children with overweight at baseline; however some 
biases with regard to familial socioeconomic factors were observed (21). 
 
Two years after baseline 11 041 (68%) of all children participated in the first follow-up 
examination (T1) (Figure 2). Drop-outs between examinations were more likely to be 
overweight, to report low well-being scores and to come from low-educated or single 
parent families. Moreover, attrition was positively associated with a high degree of item 
nonresponse at T0 (22). Due to the setting–based recruitment, participation was offered 
to other schools and classmates of study participants. Thus 2555 children were newly 
recruited at T1. The same examination modules were deployed at T0 and T1. In addition 
we assessed the penetration of the intervention messages by a mail survey (T2).  
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Figure 2: Flow chart of the baseline recruitment and subsequent follow-up examinations of the 
IDEFICS cohort and its extension by the I.Family study* 
 
*Not shown in the figure: process evaluation based on questionnaire mailed at T2 and selection of 
contrasting groups after T3 stage 1.  
 
As the starting point of the I.Family study, another follow-up examination (T3) was 
conducted in 2013/2014, when the age range of index children, i.e. of children who 
already participated at T0 or T1, was between 5 and 17 years. The mean age (standard 
deviation [SD]) was 6.0 (1.8) years at baseline, 7.9 (1.9) years at T1 and 10.9 (2.9) years 
at T3 with a nearly equal proportion of boys and girls. Since we aimed to investigate 
entire families we invited all siblings in the same age range as the index children. The 
role of familial characteristics, family structure and family life in relation to the 
children’s development is a major focus of I.Family, and we thus strived for at least one 
parent of each index child to participate and to provide information on their household. 
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In this way, 6167 families with on average 2 children and 4.1 members (including 
parents) per family provided the necessary data. 
How often have they been followed up?  
Figure 3 gives an overview of the sequence and timing of data collections. T0 denotes 
the baseline survey, i.e. the establishment of the cohort. All examinations performed at 
T0 were repeated at T1, both in index children volunteering to participate in the follow-
up and in children newly recruited at T1. At T2 we only collected information on 
exposure to the intervention with a self-completion questionnaire mailed to the parents 
of index children in the intervention regions. At T3 we invited all children participating 
at T0 or T1 as well as their siblings and parents. The examination programme of this most 
recent follow-up covered the majority of the modules employed at T0 and T1. New 
modules on family life, peers and kinship structure were included at T3 (Table 1). The 
design of the study allowed for an additional, more extensive examination of 
‘contrasting groups’ (see below).  
The average observation period for children included in any of the follow-up 
examinations is 3.9 years (SD=1.9), with the following distribution: 1-<2 years: 1901 
children; 2-<3 years: 4068 children; 3-<4 years: 670 children; 4-<5 years: 413 children; 5-
<6 years: 3300 children; 6+ years: 2697 children. Overall, the cohort has accumulated 
50 940 person-years. 
 
Figure 3: Timeline of the follow-up examinations of the IDEFICS cohort and its extension by the 
I.Family study 
 
T0 = baseline survey; T1 = first follow-up examination; T2 = mailed survey; T3 = second follow-up 
examination; CG = contrasting groups (extended examination in subgroups of the cohort) 
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What has been measured?  
Table 1 gives an overview of the questionnaires and other examination modules 
employed at the various stages of recruitment and follow-up of the cohort. In the 
IDEFICS study we measured weight status and related health outcomes such as blood 
pressure and insulin resistance, proximal behavioural determinants such as physical 
activity, sedentary behaviours, sleep and diet and distal determinants such as social 
factors, electronic media exposure and the physical environment. Preference was given 
to established and/ or validated instruments suitable for population-based studies in 
children. All instruments and measurement procedures were pre-tested and adapted for 
each survey center. We also assessed the reliability of instruments and examinations. 
Results of pre-tests and reliability studies were published in (23).  
<Table 1 about here> 
The special focus of the follow-up study I.Family required the development of new 
instruments, e.g. a kinship questionnaire, and the use of additional measurement tools 
such as neuropsychological tests on decision making, set shifting capacity and inhibitory 
capacity as well as pictograms to assess maturation stages according to Tanner and a 
web-based 24-hour dietary recall (24-HDR). While the medical history, to be completed 
by parents for both their children and for themselves, was obtained by interview, paper 
and pencil versions of the general questionnaire and the food frequency questionnaire 
were self-completed by almost all parents for their children below the age of 12 at all 
three time points. At T3, when the questionnaire on dietary habits and food consumption 
frequency was combined with the general questionnaire, teens completed a tailored 
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version of it on a tablet PC and at least one parent completed it also for him/herself in 
90% of the families.  
At T0 and T1 parents were asked to complete at least one computer-based 24-HDR for 
their children at the study centre with support by the study personnel. A web-based 
version was offered to all participants ≥8 years at T3 with the recommendation to 
complete the first one at the examination centre and another two 24-HDRs on non-
consecutive days including one weekend day during the next two weeks. Parents were 
asked to assist smaller children (<8 years) in completing their 24-HDR. A second series of 
three 24-HDRs was requested six months after the T3 examination. IDEFICS instruments 
designed for small children and their proxies were adapted for use in adolescents and 
adults in order to yield comparable data for longitudinal analyses of repeated 
measurements. All instruments used in the 2nd follow-up are listed in Supplementary 
Table 1.  
<Supplementary Table 1 about here> 
Several specific tests and measurements were only performed in subgroups. At T0 and T1 
approximately half of the children were asked to wear a uniaxial accelerometer 
(Actigraph) for three days and either a uniaxial or a three-axial accelerometer for a full 
week at T3. At this time, consistent with the I.Family focus, parents were also asked to 
wear an accelerometer. Most physical fitness tests were restricted to T0 and T1. 
Percentages of various modules completed by study participants differ because selected 
modules were only offered to subgroups, and subjects could opt out of single 
examination modules (Table 2).  
<Table 2 about here> 
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About one year after completion of T3 (stage 1) in-depth examinations of so-called 
contrasting groups (denoted as CG in Figure 1 and Figure 3), i.e. subsamples of children 
with divergent weight trajectories, were conducted (T3, stage 2). Three groups were 
defined based on weight status and change in BMI z-scores as follows: (1) children who 
retained normal weight, i.e. who showed a BMI z-score between -1 and +1 at baseline 
and follow-up and did not change more than ±0.1 in BMI z-score per year; (2) children 
who retained overweight or obesity, i.e. who had a BMI z-score of more than +1 at 
baseline and follow-up, respectively, and did not change more than ±0.1 in BMI z-score 
per year; and (3) children with excessive weight gain were those who started with a BMI 
z-score above -0.1 at baseline and who gained more than +0.1 in BMI z-score per year 
during the follow-up period. Comparison of contrasting groups will facilitate the 
identification of determinants as well as consequences of different weight trajectories.  
The additional examinations in these subgroups included objective measurements of 
sleep quality and sensory taste perception tests in both children and their parents. Tests 
on sensory taste thresholds and taste preferences were performed in a subsample of 
about 20% of school-aged children at T0 and T1. Preference tests were repeated in CGs 
and combined with taste intensity tests. In a subsample of a few hundred children stool 
samples were collected at T1, at T3 and in CGs to analyse the gut microbiome in normal 
weight and overweight children longitudinally.  
In selected countries the measurement of physical activity using accelerometers was 
combined with GPS sensors and information on the physical environment obtained from 
geographic information systems (GIS) was collected to determine the influence of the 
built environment on physical activity and health outcomes. The examination of 
contrasting groups also included functional magnetic resonance imaging of the brain 
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(fMRI) in three countries to assess brain activation by visual food cues in a smaller 
subgroup of normal- and overweight children and their parents.  
Quality management was enforced by central trainings of field staff, detailed standard 
operating procedures, site visits during the field phase, central data management and 
processing of biological samples. A panel of statisticians supports state-of-the-art data 
analysis. 
 
What has been found (key findings and publications)?  
Dietary behaviours 
Dietary patterns rich in vegetables, wholemeal cereals, fruit, and low in animal products 
were associated with lower risk of overweight/obesity and less 2-year weight gain (24, 
25). A cluster analysis to derive dietary patterns revealed that children from a lower 
socio-economic background had persistently unhealthier dietary profiles over a two-year 
period (26). Further, excess energy intake was longitudinally associated with increased 
BMI z-scores (27). In a subsample of primary school children sensory preference for 
sugary/fatty foods was associated with overweight/obesity (28). 
Physical activity and the built environment 
The proportion of children who meet physical activity (PA) guidelines of 60 minutes of 
moderate-to-vigorous physical activity (MVPA) per day ranged from 2.0% (Cyprus) to 
14.7% (Sweden) in girls and from 9.5% (Italy) to 34.1% (Belgium) in boys (29). An 
additional 10 minutes per day of MVPA was related to an increased bone stiffness (30). 
To assess the impact of the built environment on PA in children, we applied a kernel 
density method to derive a moveability index from urban forms (based on geographic 
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information systems). Regression analyses revealed a modest impact on the PA of 596 
school children in the German study region (31). In particular, playground density and 
density of playgrounds and parks combined showed positive effects on MVPA (32).  
Sleep 
Nocturnal sleep duration differed substantially between countries with shorter durations 
in Southern Europe. A dose-dependent inverse association between sleep duration and 
overweight was observed where this association was stronger in school children than in 
preschool children (33). The inverse relationship between sleep duration and BMI is 
mainly explained by the association between sleep duration and body fat mass. Insulin 
may explain part of this association, in particular at the upper tail of the BMI 
distribution (34). 
Media consumption 
One third of children failed to meet current screen time recommendations (<2h/d) (35). 
Children who exceeded sedentary guidelines were at increased risk of developing high 
blood pressure (36). Also, watching television during meals, having a TV in the children’s 
bedroom and watching TV for more than one hour per day were all associated with being 
overweight/obese (37). Higher exposure to TV was cross-sectionally associated with a 
preference for sugary/fatty foods (37) and longitudinally with overweight/obesity and a 
higher consumption of sugar-sweetened beverages (38). Often asking for items 
advertised on TV was longitudinally associated with overweight/obesity and a 
preference for fatty foods. Parental resistance to these requests was inversely related to 
their child‘s preference for sugary/fatty foods (39). Longitudinally, well-being was 
negatively affected by TV exposure und PC use as indicated by increased peer and 
emotional problems in girls and impaired family functioning in boys and girls (40). 
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Metabolic health 
The combined prevalence of overweight/obesity in 2 to 9.9 year olds ranged from more 
than 40% in southern Europe to less than 10% in northern Europe. Overall, the 
prevalence was higher in girls (21.1%) as compared with boys (18.6%) and showed a 
negative gradient with education and income (41).  
Blood lipids, glucose and inflammatory markers as well as blood pressure, and 
anthropometric measurements were used to derive age- and sex-specific reference 
values based on the GAMLSS method (42) and to propose a novel metabolic syndrome 
(MetS) score for children (43). All reference values were published in (44). They have 
already received major attention and it is to be expected that they will have increasing 
utility within paediatric practice. 
In order to identify sensitive periods of growth affecting health, linear-spline mixed-
effects models were used to study the association between body mass index (BMI) 
trajectories during infancy/childhood and later metabolic (45). We observed that BMI at 
birth, rates of BMI change during infancy (0 to <9 months), early childhood (9 months to 
<6 years) and later childhood (≥6 years) as well as current BMI z-score were associated 
with the MetS score at follow-up. Starting from birth rapid BMI growth, especially in the 
time window of 9 months to <6 years, increased later metabolic risk in children.  
Genetic factors and gene expression patterns 
We confirmed the positive association between the FTO rs9939609 and body mass and 
overweight/obesity (46). Over a two-year period, a higher increase of body mass and 
central adiposity and a nearly doubled risk of developing overweight/obesity during 
growth were observed among A allele carriers. A multiple group structural equation 
model showed that children carrying the protective FTO genotype TT were more 
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protected by a favourable social environment regarding the development of obesity than 
children carrying the AT or AA genotype (47). 
In a subsample, children with low frequency consumption of sugary foods displayed 
higher TAS1R3 expression levels in peripheral blood cells (PBCs) compared to those with 
intermediate or high frequency. In turn, children with high frequency consumption of 
fatty foods showed lower UCN2 expression levels compared to those with low or 
intermediate frequency. Thus, transcripts of TAS1R3 and UCN2 in PBCs may serve as 
potential biomarkers of consumption of sugary and fatty food (48).  
A genome-wide genotyping of children using the Affymetrix Axiom® chip has started. 
Once these data have become available for the full cohort, rigorous testing of causal 
hypotheses using Mendelian hypothesis type approaches will be possible, using genetic 
risk scores, e.g. on obesity risk or dietary behaviour. The cohort will also potentially 
contribute to gene-discovery and epigenetic methylation studies.  
Obesity prevention study 
The community-oriented, setting-based IDEFICS intervention was developed using the 
intervention mapping protocol as a non-randomised controlled trial targeting physical 
activity, dietary behaviour and stress. Different modules at the community level, the 
(pre-) school level and the family level addressed six different target behavioural 
changes (13). Outcome and process evaluations assessed the impact and the 
sustainability of this mulitlevel intervention according to rigid scientific standards (49, 
50, 51). Although the IDEFICS intervention was developed according to state-of-the-art 
knowledge, only weak effects were observed after two years of follow-up (e.g. 52). 
However, beneficial effects after two years were seen in the subgroup of children who 
were already overweight at baseline (53). Moreover, six years after the intervention 
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phase we observed that parents and children who were previously exposed to the 
IDEFICS intervention had lower propensities to consume sugar than control families (54). 
What are the main strengths and weaknesses?  
Important strengths of this study include: detailed and repeated phenotyping of 
participants in this cohort; inclusion of thousands of children from diverse regions in 
Europe; the longitudinal approach across the key developmental period; and the 
inclusion of familial information. The harmonised protocol in all countries that was 
enforced by a central quality control and data management ensures comparability of 
measurements across study centres. The study combines standardised questionnaires 
with innovative and objective examinations and tests. Biological samples stored in a 
central biorepository are used for the assessment of the genetic profile as well as 
several physiological parameters related to cardio-metabolic and other health outcomes. 
In the recent follow-up, parents and newly recruited siblings also underwent this 
protocol to allow for the investigation of the role of genetic factors and the shared 
environment on children’s health. Together with the collection of maternity cards and 
records of routine child visits, these longitudinal data allow for a life-course approach 
that considers trajectories across key developmental periods (32). The assessment of 
social networks that become influential as children enter adolescence is a further asset. 
Additional examinations and the assessment of the physical and social environment in 
CGs are particularly informative because of their divergent growth trajectories.  
There are also some limitations. The modular approach entailed the possibility to opt 
out for single examination modules and some modules were only feasible in subgroups. 
This led to a varying number of subjects per examination module and sometimes in small 
numbers for a given analysis. The study benefits from the diversity of lifestyles and 
Page 17 of 32
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
17 
 
environments across Europe but it was not feasible to implement a representative 
sampling frame for each country. Nevertheless, the primary scope of this study, i.e. the 
identification of factors shaping health-related behaviours in children and adolescents 
and the investigation of the interplay of various risk factors in their relation to future 
health outcomes, should not be invalidated by potential selection bias (9, 10) although 
external validity may be limited. 
Future opportunities 
The IDEFICS cohort has several features that make it a unique resource to identify early 
life factors affecting health outcomes that track into adulthood and that are already 
observable in childhood and adolescence. By covering the time from early childhood 
until adolescence it allows the investigation of sensitive developmental periods such as 
the transitions from infancy into early childhood, pre-school to school ages, and from 
childhood into adolescence in an early life-course approach. The inclusion of parents 
and siblings in the study and the assessment of peer networks enable us to move beyond 
the investigation of isolated individuals towards the investigation of our study subjects 
as members of families and other social networks in a trans-generational approach. 
Repeated measurements in the same individuals allow the assessment of developmental 
trajectories. The broad spectrum of parameters measured, the inclusion of objective 
measurements and the collection of biosamples allow for a detailed phenotyping. The 
longitudinal perspective of the IDEFICS cohort allows to identify risk factors for 
metabolic disorders and other health outcomes. This will support the derivation of risk-
based reference values and of risk scores for obesity or metabolic disorders needed for 
paediatric practice and targeted prevention. Finally, the fact that approximately half of 
the children live in the intervention regions allows for the assessment of possible long-
term intervention effects. 
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Can I get hold of the data? Where can I get more?  
Due to the prospective nature of this ongoing cohort study the full anonymisation of 
study data is ruled out and use of data requires a mutual agreement between our study 
consortium and interested third parties on a case-by-case basis. For corresponding 
requests please contact the study coordinator. 
 
The IDEFICS cohort profile in a nutshell 
• The IDEFICS cohort addresses the impact of dietary, behavioural, biological, 
socio-economic and environmental factors on non-communicable chronic diseases 
in a large diverse sample of European children during sensitive developmental 
periods. Inclusion of parents/siblings and assessment of peer networks enable to 
investigate the children as memb rs of social networks in a trans-generational 
approach. 
• At baseline (2007/08), 16 228 children aged 2-9.9 years from Belgium, Cyprus, 
Estonia, Germany, Hungary, Italy, Spain and Sweden were examined. 
• Children were re-examined after 2 and 6 years with more than 12 000 children 
having participated in at least 2 examination waves; 7105 index children and 2512 
newly recruited siblings participated in the most recent wave. 
• Parents reported socio-demographic, behavioural, medical, nutritional and other 
lifestyle data for their small children and families while self-reports were 
collected from adolescents. Examinations of children included anthropometry, 
blood pressure, heel ultrasonography, physical fitness, accelerometry, DNA from 
saliva and physiological markers in blood and urine. The built environment, 
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sensory taste perception, neuropsychological characteristics and other 
mechanisms of children’s food choices were studied in subgroups.  
• Use of data requires a mutual agreement between the study consortium and 
interested third parties on a case-by-case basis. 
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Figure 1: Longitudinal design of the IDEFICS study, its concatenation with the I.Family study and overview 
of all examination modules  
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Figure 2: Flow chart of the baseline recruitment and subsequent follow-up examinations of the IDEFICS 
cohort and its extension by the I.Family study*  *Not shown in the figure: process evaluation based on 
questionnaire mailed at T2 and selection of contrasting groups after T3 stage 1.  
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Figure 3: Timeline of the follow-up examinations of the IDEFICS-I.Family cohort  
T0 = baseline survey; T1 = first follow-up examination; T2 = mailed survey; T3 = second follow-up 
examination; CG = contrasting groups (extended examination in subgroups of the cohort)  
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Table 1: Overview of measurements and variables collected at baseline examination (T0) and at two follow-up examinations (T1 and T3) in children and 
their parents 
Method/ instrument Measure of interest Time of measurement 
  T0 T1 T3 
QUESTIONNAIRES     
Parental report for themselves, their children and 
their family 
General information about the respondent/ the family 
Parenting style 
Information about pregnancy, breastfeeding & infancy for each child 
Attitudes towards TV advertisements  
Meal habits of the family 
Socio-demographic characteristics of parents  
Medical history (all children) 
Medications (all children) 
X X X 
 Physical activity 
Sleeping habits 
Dietary behaviour, dieting and food frequency 
Medical history 
Household structure & family kinship 
Web-based 24-hour dietary recall 
Accelerometer diary 
- - X 
Parental report for children <12yr  
& 
Self-report of adolescents ≥12yr 
General information about the child/ teen 
Well-being 
Children’s/ teens’ spending  
Media consumption 
Physical activity 
Sleeping habits
§ 
Dietary behaviour, dieting and food frequency 
Web-based/ computer-assisted 24-hour dietary recall
$ 
Accelerometer diary 
X X X 
Self-report of parents & adolescents ≥12yr Family life, family rules X X X 
 Body image 
Impulsiveness 
Smoking/ alcohol consumption 
School grades (adolescents only) 
Peer networks (adolescents only) 
- - X 
Self-report of parents & children ≥6yr Food & beverage preferences - - X 
Self-report of children ≥8yr Tanner stage (drawing) - - X 
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EXAMINATIONS & TESTS
#
     
Physical examination Anthropometry (weight, height, waist circumference, skinfolds) 
Bioelectrical impedance analysis (BIA) 
Calcaneal ultrasonography (bone stiffness)
%
 
Blood pressure  
Pulse rate
%
 (only T0) 
X X X 
Biological samples (non-invasive) DNA from mouth mucosal cells in saliva*  
Biological markers in morning urine 
X X X 
Biological samples (invasive)
&
 Biological markers in fasting venous or capillary blood X X X 
Accelerometry Physical activity (T0-T1: 3 days; T3: 7 days) X X X 
 Sleep duration and quality
%
 - - X 
Accelerometry & GPS sensors
%
 Location of physical activity using the global positioning system (GPS) - - X 
Physical fitness tests
%
 Handgrip strength
#
 X X X 
 Coordination (flamingo balance, sit and reach), motor fitness (standing broad jump), cardiorespiratory fitness 
(shuttle-run-test, 40m sprint) 
X - - 
Sensory taste perception tests
%
 Taste thresholds (not T3), taste preference, taste intensity (only T3)  X X X 
Neuropsychological tests in parents & children 
≥8yr 
Self-administered computer-assisted tests 
on decision making (Hungry Donkey Test, Bechara Gambling Task), set shifting capacity (Wisconsin Card Sorting 
Test), inhibitory capacity (Stop Signal Test) 
- - X 
Functional magnetic resonance imaging (fMRI)
%
 Neurological response to visual food cues - - X 
SECONDARY DATA     
Geographic information systems (GIS)
@
 Linkage of characteristics of the built environment with GPS and accelerometer data - X X 
Maternity cards & records of routine child visits Data on morbidity and growth of children during pregnancy and early childhood X X X 
§
At T0 and T1 only sleep duration 
$
Self-report of children ≥8 years at T3 
*Only newly recruited subjects 
&
If venipuncture was refused children were asked for capillary blood (only T0 - T1) 
#
Parents only at T3 and only optional 
%
Only in sub-samples of school-aged children  
@
Only in three selected geographical regions 
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Table 2: Number of subjects who participated in the various examination modules at the three waves 
Examination modules
€
 
T0 
N (%) 
T1 
N (%) 
T3 
(children) 
N (%) 
T3 
(adults) 
N (%) 
General questionnaire (children, teens, parents) 16117 (99.3%) 13077 (96.2%) 9018 (93.8%) 7132 (89.8%) 
Food frequency questionnaire 15199 (93.7%) 12047 (88.6%) 8840 (91.9%) 7088 (89.2%) 
Medical history 12418 (76.5%) 10770 (79.2%) 8304 (86.3%) 6935 (87.3%) 
24-hour dietary recall (24-HDR) (≥1 day) 11671 (71.9%) 6478 (47.6%) 5117 (53.2%) 3163 (39.8%) 
24-hour dietary recall (24-HDR) (≥2 days) 3193 (19.7%) 1287 ( 9.5%) 2947 (39.6%) 2031 (29.8%) 
Blood pressure 14752 (90.9%) 12785 (94.0%) 8885 (92.4%) 6169 (77.7%) 
Heel ultrasonography
$
 7539 (46.5%) 6886 (50.6%) 2892 (30.3%) 2460 (31.8%) 
Bioelectrical impedance analysis (fasting state) 15720 (96.9%) 13118 (96.5%) 9192 (95.6%) 6259 (78.8%) 
Skinfold thickness (subscapularis and triceps)
#
 15160 (93.4%) 12713 (93.5%) 5967 (62.0%) 1785 (22.5%) 
Height 16228 (100.0%) 13596 (100.0%) 9586 (99.7%) 7663 (96.5%) 
Weight 16228 (100.0%) 13596 (100.0%) 9573 (99.5%) 7642 (96.2%) 
Waist circumference (fasting state) 15746 (97.0%) 13199 (97.1%) 9242 (96.1%) 6134 (77.2%) 
Hip circumference 15643 (96.4%) 13124 (96.5%) n.a. n.a. 
Venous blood (fasting state) 9435 (58.1%) 7516 (55.3%) 6655 (69.2%) 5486 (69.1%) 
Capillary blood (fasting state)
§
 3420 (21.1%) 2599 (19.1%) n.a. n.a. 
Morning urine 13945 (85.9%) 10590 (77.9%) 6993 (72.7%) n.a. 
Saliva
†
 14273 (88.0%) 714 (5.3%) 2590 (26.9%) 5174 (65.1%) 
Accelerometer measurement* 7447 (45.9%) 5930 (43.6%) 4288 (44.6%) 1149 (14.5%) 
Handgrip strength measurement
‡
 7444 ( 45.9%) 8174 ( 60.1%) 7631 ( 79.3%) 4541 ( 57.2%) 
Motor fitness test
‡
 6445 ( 39.7%) 5855 ( 43.1%) n.a. n.a. 
40m sprint
‡
 4968 ( 30.6%) 3064 ( 22.5%) n.a. n.a. 
Shuttle-run-test
‡
 5657 ( 34.9%) 5279 ( 38.8%) n.a. n.a. 
€
 All physical examination modules were optional for parents (adults) 
$
 Optional examination module 
#
 Optional at T3 
§
 Capillary blood only asked from children who refused venepuncture 
†
 Collection restricted to children for whom saliva was unavailable from previous examinations, 80% of children provided at least one saliva sample 
* Module only offered to subgroups 
‡
 Module restricted to school children 
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